Abstract: This paper provides theory and evidence showing how accounting variables explain cross-sectional stock returns. Based on Zhang (2000), who relates equity value to accounting measures of underlying operations, we derive returns as a function of earnings yield, equity capital investment, and changes in profitability, growth opportunities and discount rates. Empirical results confirm the predicted roles of all identified factors. The model explains about 20% of the cross-sectional return variation, with cash-flow-related factors (as opposed to changes in discount rates) accounting for most of the explanatory power. The properties of the model are robust across various subsamples and periods.
Introduction
One of the major purposes of accounting is to help investors forecast firms' future cash flows.
1 If accounting data are informative about fundamental values and changes in values, they should be correlated with stock price changes. However, extensive research thus far has failed to find a strong link between stock performance and accounting measures of performance; for example, earnings variables explain only a small portion of price movements, with the R 2 typically less than 10% for comprehensive cross-sectional samples.
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The purpose of this study is to further our understanding of the link between accounting information and equity returns. We first develop a theoretical model relating returns to accounting data that measure a firm's underlying operations. We then empirically evaluate the model's properties and its effectiveness in explaining observed stock returns.
Our return model builds upon the real-options-based valuation model of Zhang (2000) , which provides a specific accounting representation of the long-established notion in the finance literature that firm value consists of the value of assets in place plus growth opportunities (e.g., Miller and Modigliani, 1961) . Specifically, Zhang (2000) shows that equity value equals the capitalization of earnings from existing assets plus the value of real options that arise from the flexibility to adjust operations (through abandonment or growth).
Because equity value hinges on two basic attributes of operations, scale (invested equity capital) and profitability (return on equity), valuation amounts to forecasting the scale and 1 See Statement of Financial Accounting Concept No.1 (FASB, 1978) .
2 See reviews and comments by Lev (1989) , Kothari (2001) , and Lo and Lys (2000) .
profitability of future operations. It follows that stock returns, as changes in value, are related to changes in expectations about the firm's scale and profitability in future periods.
We identify the following four cash-flow-related factors for explaining returns: earnings yield, capital investment, and changes in profitability and growth opportunities. The earnings yield represents contemporaneous value generation and thus constitutes part of the current-period return. Changes in profitability represent changes in operating efficiency (value generation per unit of capital), and thus affect expected future cash flows. Of course, future cash flows also depend on the scale of operations, with the level of capital investment affecting the scale of existing operations, and changes in growth opportunities affecting expected future scale. These cash-flow-related factors combine with the change in the discount rate to form the full set of information associated with returns.
Our model predicts that equity returns are positively related to the four cash flow factors and negatively related to changes in discount rates. Furthermore, due to the convexity properties of real options, changes in profitability and growth opportunities should have a greater effect on returns for firms with higher profitability. In addition to these directional predictions, our model also predicts the coefficient values for both the earnings yield and capital investment.
Since most of the variables in our return model can be measured with publicly available data, the model can be easily estimated and applied in an empirical context. We estimate the return model using a comprehensive set of firm-level data from Compustat for [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] . We find that the signs of the coefficients on all five identified factors are as predicted and highly significant. Furthermore, the coefficients on the profitability and growth opportunity change variables are greater for firms with higher profitability, consistent with the model's predictions.
The qualitative properties of the model hold in subsamples partitioned by size, book-to-market, and growth, as well as across different periods. Moreover, most of the qualitative properties of the model remain unchanged when we use abnormal returns, rather than total returns, as the dependent variable, with abnormal returns calculated based on the three-factor model of Fama and French (1992 , 1993 , 1995 .
The model explains 17.4% of the variation of annual stock returns in our pooled crosssectional sample, and approximately 20% of the variation both in annual samples and in partitioned subsamples. Among the return factors identified by our theory, those related to current and future cash flows (earnings yield, capital investment, and changes in profitability and growth opportunities) play a much greater role in accounting for observed stock price movementsexplaining 15.24% of return variation in the pooled sample -than do changes in the discount rate, which explain only 1.68% of return variation. Within the set of cash-flow-related factors, profitability-related information (earnings yield and change in profitability) accounts for 11.58%
of return variation in the pooled sample and is thus empirically more important than are scalerelated factors (capital investment and change in growth opportunities), which account for 5.81%
of return variation.
The relation between equity returns and accounting information is one of the most widely researched topics in accounting. A salient feature of existing return studies is the predominant focus on earnings variables. This earnings-based approach can be justified by existing valuation models such as a simple earnings capitalization model or Ohlson's (1995) linear model. However, as we explain below, these valuation models analyze special economic settings. Moreover, return models that consider only earnings information fail to consider the role of balance sheet data (Patel, 1989) . While earnings are an important measure of a firm's operational performance over the reporting period, the balance sheet provides information on the amount of capital employed to generate earnings. Indeed, Statement of Financial Accounting Concept (SFAC) No.5, paragraph 24a, states that the income statement "can be interpreted most meaningfully ... only if it is used in conjunction with a statement of financial position, for example, by computing rates of return on assets or equity" (FASB, 1978 ).
The return model we employ is distinct from earnings-based return models used in prior literature (e.g., Easton and Harris, 1991) in three respects. 3 First, the setting underlying our return model is more realistic and economically meaningful. As in Zhang (2000), we assume that firms make rational choices by accepting only positive net present value (NPV) projects and by appropriately expanding or contracting the scale of their operations as investment opportunities change. In contrast, the earnings capitalization model, which justifies earnings change as the explanatory factor, is more suited for firms operating in a steady state (so that current earnings are representative of future earnings), and Ohlson's (1995) linear model, which justifies both the earnings level and earnings change as explanatory factors, arises from a context wherein all ongoing capital investment activities have zero NPV (see Lo and Lys, 2000; Biddle, Chen, and Zhang, 2001 ).
4 Second, our model incorporates a more comprehensive set of accounting (and nonaccounting) information, and as such it provides a more complete view of how returns are related to accounting information. In our context, existing earnings-based return models can be viewed as 3 Our return model, as well as the models discussed here, focus (primarily) on the role of reported accounting data in explaining returns; they are derived from valuation models that relate equity value to observed accounting data. Another branch of the returns literature focuses on the role of forecasted data. These studies are based upon the original form of the residual income model that relates equity value to expected future accounting data (e.g., Liu and Thomas, 2000; Copeland, Dolgoff, and Moel, 2003) .
special cases. For example, our theory shows that earnings yield is a valid factor and the (scaled) earnings change (which is correlated with profitability change) should also be a statistically significant explanatory variable. Our theory shows further why earnings variables alone are not adequate, and how returns should also depend on both balance sheet data (such as invested capital) and the characteristics of the firm's external environment (such as growth opportunities and the interest rate). Each of the five factors of our model plays a distinct economic role, and together they form an integrated set of information to explain returns. Our return model explains 17.4% of the return variation for our pooled sample, compared to 10.01% with a representative earnings-based model (with scaled earnings and earnings changes as explanatory factors) for the same sample.
Third, compared with previous studies, there is a closer match between the theoretical predictions and empirical results in this study: the qualitative properties of our return model are confirmed by empirical results, the factors identified in theory are all found to be highly significant, and the properties of our model are robust across years and various subsamples. Our model's predictions on coefficient magnitudes also enable us to interpret empirical results against a clear benchmark.
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The remainder of the paper proceeds as follows. Section 2 develops a theoretical model of stock returns based on accounting variables. Section 3 describes both the empirical research design and the sample construction. Section 4 provides the main empirical results. In Section 5, we adapt the model to explain abnormal returns (as opposed to total returns). Section 6 summarizes the study.
Modeling the relation between stock returns and accounting fundamentals
This section establishes the theoretical relation between stock returns and accounting fundamentals and examines the properties of the return function. We begin by introducing the equity value model of Zhang (2000) , from which we derive the return function.
A model of equity value
Zhang (2000) Let V t be the value of an all equity-financed firm at date t (end of period t). B t is the corresponding book value of equity, which measures the amount of (equity) capital invested in the firm, X t is the earnings generated in period t, and g t is the firm's growth opportunities as perceived at t, defined as the percentage by which the scale of operations (capital invested) may grow.
Define q t ≡ X t /B t-1 as period t profitability (ROE). Then, following Zhang (2000) , equity value can be expressed as
where E t (X t+1 ) is the expected next-period earnings to be generated from the assets in place, k is the earnings capitalization factor, and P(q t ) and C(q t ) are, respectively, the put option to abandon operations and the call option to expand operations, both normalized by the scale of operations (B t ). 8 The option values relate to the benefit from, and likelihood of, exercising the options, and are functions of profitability. Intuitively, (1) states that equity value equals the value of maintaining the existing operations (capitalization of earnings from existing assets) plus the value of any growth and abandonment options. The relative importance of the different components in
(1) depends on the firm's profitability (q t ) and growth opportunities (g t ).
To simplify the analysis, we further assume that profitability follows a random walk, 
. According to (2), the equity value can be viewed as a product of two basic elements: the amount of (equity) capital invested, B t , and the value per unit of capital, v, which is a function of profitability (q t ), growth opportunities (g t ), and the discount rate (r t ).
8 See Zhang (2000) for mathematical expressions of C(q t ) and P(q t ).
9 The same qualitative results obtain for any process that implies a positive correlation between current and future profitability, including mean-reversion processes. Such a positive correlation is widely documented in previous studies (e.g., Fama and French, 2000; Biddle, Chen, and Zhang, 2001 ).
As Zhang (2000) shows, v is an increasing and convex function of q t . When profitability is sufficiently low, the firm will limit operating losses by abandoning operations and diverting the resources to alternative uses. As profitability increases, the likelihood that the firm will remain in operation increases, as does firm value. With higher profitability, not only are the existing assets more productive, but the growth option becomes more valuable. The flexibility to scale down operations when profitability is low and to scale up operations when profitability is high makes the valuation function convex in q t .
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It can also be shown that while v increases with growth opportunities g t , the effect of g t is concentrated mostly in high-profitability regions, that is, the regions in which the growth option is "in the money." Finally, v decreases with discount rate r t , which prices future cash flows.
A model of stock returns
To derive the return function, we consider the change in equity value from date t to date t+1 (period t+1), which we denote 1 + Δ t V (similar notation applies for changes in other variables).
Taking changes on both sides of (2), we obtain
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Equation (5) shows that the stock return over period t+1 is a function of the following five factors:
i) the contemporaneous earnings yield (X t+1 /V t ), ii) the change in profitability (∆q t+1 ), iii) the change in equity capital (∆B t+1 /B t ), which we refer to as (equity) capital investment, iv) the change in growth opportunities (∆g t+1 ), and v) the change in the discount rate (∆r t+1 ).
We classify the earnings yield and the change in profitability as profitability-related information, and capital investment and the change in growth opportunities as scale-related information; together, these factors form the basis for revising expectations about future cash flows. Further, we complement these cash flow factors with the change in the discount rate to form the full information set in the model. Intuitively, then, (5) states that returns relate to contemporaneous value generation and changes in expectations about future value generation as conveyed by expected changes in the scale and profitability of operations, adjusted for the effect of changes in the discount rate. The intuition is as follows: An increase in the capital base (i.e., scale) that derives from incremental capital investment raises expectations about the amount of future value generation, and this alone increases equity value. However, incremental capital investment also reduces the current period's dividends. The coefficient on ∆B t+1 /B t captures the net result of these two effects;
Return factors and their predicted coefficients
this coefficient is predicted to be positive provided that, on average, firms make positive NPV investments.
Change in growth opportunities (∆g t+1 ): Because value depends on growth opportunities (i.e., the extent to which the operating scale can potentially grow), returns should depend on changes in growth opportunities. Ceteris paribus, a positive growth opportunity shock increases equity value and hence returns. The impact of ∆g t+1 on returns is predicted to be greater for firms that have higher profitability (i.e., are more capable of exploiting external opportunities). The model specifies that ∆g t+1 should be adjusted by B t /V t (for the same reason as explained above).
The coefficient on ∆g t+1 , after adjusted by B t /V t , is C(q t ), which is positive and increasing in q t .
Change in the discount rate (∆r t+1 ): The discount rate determines how future cash flows are priced. An increase in the discount rate reduces the present value of future cash flows, which in turn lowers equity values and returns. Thus, the coefficient on ∆r t , v 3 , is predicted to be negative.
Empirical research design and data

Empirical research design
Our empirical analysis focuses primarily on the relation between realized total stock returns and accounting variables. This relation follows directly from the theoretical model above.
In Section 5, we examine how accounting information explains abnormal returns.
According to the theoretical model presented in (5), the coefficient on q Δ relates to the first-order derivative of the growth option, and the coefficient on g Δ relates to the growth option.
Both coefficients are increasing functions of profitability, which means that they are expected to vary from firm to firm. In this study, we focus not on providing firm-level estimations of realoption values, but rather on capturing some of the qualitative properties of real options.
We estimate two empirical versions of the return model. The first version is a linear specification intended to provide a first approximation of model (5). Specifically, the first version is given by
where R it is the annual stock return of firm i in year t, measured from two days after the year t-1 earnings announcement to one day after the year t earnings announcement; x it = X it /V it-1 is the earnings yield of firm i in year t, computed as the earnings to common shareholders in year t (X it ) (Compustat data item #237) divided by the beginning-of-period market value of equity (V it-1 );
is the change in profitability of firm i in year t, adjusted by the beginningof-period ratio of the book value of equity (item # 60) to the market value of equity, with profitability defined as the return on equity,
(equity) capital investment, or the proportional change in the book value of equity of firm i in year t, adjusted by one minus the beginning-of-period book-to-market ratio;
is the change in growth opportunities of firm i in year t, adjusted by the beginning-of-period bookto-market ratio; it rΔ = (r t -r t-1 ) B it-1 /V it-1 is the change in the discount rate in year t (the same period over which firm i's return is calculated), adjusted by firm i's beginning-of-period book-to-market ratio; α, β, γ, δ, ω, and ϕ are regression coefficients; and e it is a residual term. The theoretical predictions are β=1, γ>0, δ=1, ω>0, and ϕ<0.
The second version of the return model is a piecewise linear regression, which allows the coefficients of q Δ and ĝ Δ to vary across firms with different levels of profitability (implied by the properties of real options). Specifically, the second version is ,ˆi
where M and H are, respectively, dummy variables for the middle-and high-third profitability ranges of a sample. The coefficients on the dummy terms represent the incremental slope coefficients for the higher-profitability ranges over and above that for the low-profitability range.
The theoretical predictions are 0
. The predictions on the other coefficients in (7) remain the same as those in (6).
Existing studies mainly rely on earnings variables to explain stock returns. To examine whether, and to what extent, our return model offers improvements over existing models in explaining return data, we compare regressions (6) and (7) against the following earnings-based model often used in the literature:
where ∆x it =(X it -X it-1 )/V it-1 is firm i's change in earnings in period t divided by its beginning-ofperiod t market value.
Data
Of the five factors in return model (5), data for the first three (earnings yield, change in profitability, and capital investment) are readily available from reported financial statements.
Growth opportunities are not observable. We use the consensus analyst forecast of the firm's long-term growth rate as a proxy, 13 and revisions of the consensus forecast as a proxy for changes in growth opportunities. We use the change in the yield on ten-year U.S. government bonds as a proxy for the change in the discount rate.
We extract annual stock returns from CRSP daily files for all firms with annual earnings announcement dates available in the Compustat quarterly file. Earnings and equity book values are from the Compustat annual file, and consensus analyst forecasts of long-term earnings growth are from the I/B/E/S database. The sample is the intersection of these three data sets for 1983-
2001.
14 To ensure that the growth opportunity measure impounds the current year's earnings information, we take the first consensus forecast available after an annual earnings announcement.
We exclude observations with negative book equity and trim 0.5% of the extreme observations at the top and bottom ends of the distribution for each of the following variables: R, x, ∆b, ∆q, and ∆g. The final sample consists of 27,897 firm-year observations.
Descriptive statistics
Panel A of Table 1 presents the descriptive statistics of the overall pooled sample. The mean (median) annual return is 15% (10%). The mean (median) factor estimates are as follows:
earnings yield, 6% (7%), implying a price-to-earnings ratio of 16.7 (14.3); change in annual profitability, -1.55% (-0.01%); capital investment (proportional change in equity capital), 13%
(10%); change in growth opportunities (i.e., revision of consensus analyst forecasts of the longterm growth rate), -0.53% (-0.09%); change in the discount rate, -0.29% (-0.51%). The mean (median) beginning book-to-market ratio is 0.59 (0.53).
[ Panel C of Table 1 shows the correlation coefficients among the variables. Stock return (R) has a significant correlation with all five explanatory factors identified by the theory. Return is positively correlated with the four cash-flow-related factors (earnings yield, capital investment, and changes in profitability and growth opportunities) and negatively correlated with the discount rate change, consistent with the theoretical predictions. The four cash flow factors are positively correlated with each other. The discount rate change is not correlated with earnings yield or capital investment, but it is positively correlated with changes in profitability and growth opportunities.
Main empirical results
In this section, we estimate the two empirical versions of our return model, (6) and (7), and examine their empirical properties. We also compare the performance of our model to that of benchmark earnings-based model (8). Below, we present results from the pooled sample, annual samples, and subsamples partitioned by size, book-to-market, and growth. Table 2 reports the pooled sample results for regression equations (6) and (7). All five factors are significantly different from zero at the 1% level, and the signs on the slope coefficients are consistent with the predictions of the theoretical model. Specifically, returns are positively related to earnings yield, capital investment, and changes in profitability and growth opportunities, and negatively related to the change in the discount rate. The (adjusted) R 2 is 16.01% for linear regression (6), and 17.4% for piecewise linear regression (7).
Results from the pooled sample
Estimation of the return model
[ Table 2 about here]
The coefficient on earnings yield (x) is 0.97 (t=27.71) in the linear model and 1.09 (t=30.79) in the piecewise linear model, both significantly different from zero at the 1% level.
Furthermore, the estimate in the linear model is not significantly different from the predicted value of one at the 5% level (t=0.86). The estimate in the piecewise linear model is significantly different from one at the 5% level (t=2.54).
The change in profitability ( q Δ ) has a coefficient of 0.76 (t=20.34) in the linear regression, significantly different from zero at the 1% level. In the piecewise linear regression, the coefficient is 0.32 (t=7.37) for the low-profitability range, significantly different from zero, and increases to 1.62 in the middle-profitability range and 1.67 in the high-profitability range. The incremental slope coefficients for the middle-and high-profitability ranges, relative to the low range, are observation, we require the prior year's forecasts for computing changes in growth opportunities.
significant at the 1% level (t=13.54 and 15.30, respectively), confirming that the impact of a profitability change on returns is greater in higher profitability ranges.
Based on the linear version of the return model, the coefficient estimate for q Δ implies that, on average, a profitability (ROE) increase of 1% increases stock prices by 0.45% for the pooled sample (assuming a sample average book-to-market ratio of 0.59). However, according to the piecewise linear regression, this effect differs substantially for firms with different profitabilities: the average price increase associated with a 1% increase in ROE is 0.19% in the low-profitability range, 0.96% in the medium range, and 0.99% in the high range.
Capital investment ( b Δ , adjusted by 1-B/V) has a coefficient of 0.31 in both the linear and piecewise linear regressions, significantly different from zero at the 1% level (t=23.38 and t=23.35, respectively). Thus, with a book-to-market ratio of 0.59 and a given level of earnings, a 1% increase in the capital base (at the expense of current dividends) is associated with an incremental return of 0.13%. The coefficient is significantly positive, suggesting that, on average, capital investments lead to positive (net) value creation. However, the estimated coefficient of 0.31 is significantly below the theoretical value of one (t=52.04 and t=51.97 in the linear and piecewise linear regressions, respectively).
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The change in growth opportunities ( ĝ Δ ) has a coefficient of 2.97 (t=26.17) in the linear regression, significantly different from zero at the 1% level. This means that, ceteris paribus, a 1% increase in growth opportunities (as measured by the forecasted long-term earnings growth rate)
leads to an average increase in equity value of 1.75% (assuming a book-to-market ratio of 0.59).
In the piecewise linear regression, the coefficient on the change in growth is 2.49 (t=17.54) in the low-profitability range, significantly different from zero, and increases to 2.69 in the medium range and 5.34 in the high range. The increase in the coefficient is not significant for the middleprofitability range (t=0.74), but is significant for the high range (t=8.61). The results are generally consistent with the prediction that the impact of a change in growth opportunities on returns is greater for firms with higher profitability.
Finally, the coefficient on the change in the discount rate ( rΔ ) is -0.08 in both regressions, and is significantly different from zero at the 1% level (t=-27.52 and t=-27.11 in the linear and piecewise linear regressions, respectively). This implies that, on average, a 1% increase in the discount rate causes stock prices to drop by 4.72% (assuming a book-to-market ratio of 0.59). (6) or (7)) and the benchmark model (8) is significant at the 1% level (Z=14.53 comparing (6) with (8); Z=16.17 comparing (7) with (8)).
Comparison with the benchmark model
Empirically, the change in profitability ( q Δ ) in our models (6) and (7) and the scaled earnings change ( x Δ ) in benchmark model (8) are highly correlated (0.823). 16 If we replace x Δ in (8) with q Δ and run the following regression (used as a modified benchmark model), 16 The extent to which the earnings change differs from the change in profitability depends on the level of equity capital investment (change in book value) during a period. In a sample in which firms' end-of-
the results (shown in Table 2 ) are similar to those associated with (8) in terms of coefficient significance and R 2 , and we conclude that our return model outperforms the modified benchmark model (Z=14.26 comparing (6) with (9), and Z=15.94 comparing (7) with (9), both significant at the 1% level).
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Regression models (6) to (9) may be viewed as all being nested in a comprehensive model whose explanatory variables encompass the five factors in our theoretical model (5) and factor x Δ . As these factors are correlated, regressions that rely only on a subset of these factors, such as models (6) to (9), may be mis-specified due to omitted correlated variables. However, our further analysis shows that after adding x Δ to our five factors in (7) (to form the most encompassing model), x Δ is insignificant at the 0.05 level (the t-value is 0.12 in the pooled-sample regression and the Fama-MacBeth t-value is 0.30 from annual regressions); at the same time, the significance of our five factors remains unchanged and the model's explanatory power is little affected. This suggests that x Δ has little incremental usefulness beyond our five fundamental factors. 18 Given this result, we can view model (7) as the "comprehensive" model within our context, with model (6) serving as a linear approximation of (7); consequently, the comparisons made above between our empirical return models (regressions (6) and (7)) and the benchmark model (regression (8)) are valid.
period book values do not differ drastically from their beginning-of-period values, the scaled earnings change approximately equals the change in profitability. 17 Comparing (8) with (9), we notice a slight increase in the R 2 , and Vuong's Z-statistic is 2.70, significant at the 1% level, suggesting that q Δ offers more explanatory power than x Δ .
18 Variable x Δ is also insignificant at the 0.05 level when it is added to our linear model (6), both in the pooled-sample regression and in the Fama-MacBeth test. for the annual samples, though the magnitudes of the coefficient estimates vary somewhat from year to year (described in detail below).
Results from annual samples
Estimation of the return model
[ Table 3 about here]
The average coefficient on the earnings yield using annual samples is 0.90 (t=5.65) in the linear model and 1.01 (t=6.41) in the piecewise linear model, both significant at the 1% level. The average coefficient on the change in profitability is 0.77 (t=7.80) in the linear specification and significant. In the piecewise linear specification, the average coefficient on this factor is 0.36 (t=3.67) for the low-profitability range, significant at the 1% level, increasing to 1.45 for the medium-profitability range and 1.63 for the high-profitability range. The coefficient 19 The significances of the average coefficients of the annual regressions are determined based on the Fama-MacBeth approach.
increases from the low-profitability range to the medium-and high-profitability ranges are both significant at the 1% level (t=8.91 and t=7.59 respectively). For individual years, the coefficient on the change in profitability in the linear model is positive for all 19 years and significant in 17 of the 19 years. In the piecewise linear regressions, the base coefficient on the change in profitability, obtained from the low-profitability range, is generally positive (17 of 19 years, significant at the 1% level in seven years). This coefficient increases as we move to higher profitability regions. The incremental coefficient for the medium range is positive in all years and that for the high-profitability range is positive in 18 years (significant in 14 years in both cases).
These results are consistent with the theoretical prediction that the effect of a change in profitability on returns is positive, and is greater for firms with higher profitabilities.
The average coefficient on capital investment is 0.31 (t=5.71) in the linear regression and 0.30 (t=5.49) in the piecewise linear regression, both significant at the 1% level. However, similar to the pooled sample results above, the magnitude of the coefficient is significantly below the theoretical value of one in both the linear regression (t=12.71) and piecewise linear regression (t=12.81), possibly due to diminishing returns to scale. For individual years, the coefficient is positive in all but two of the years, and significant in 15 years. This suggests that, on average, capital investment has a positive (i.e., value-creating) impact on returns.
Based on the linear specification, the average coefficient on the change in growth opportunities is 2.93 (t= 12.36), significant at the 1% level. This coefficient is positive in all 19
individual years, and significant in all years except 1987. In the piecewise linear regressions, the average coefficient on the change in growth opportunities is 2.46 (t=11.47) in the low-profitability range, significant at the 1% level. The average incremental coefficient is 0.35 (t=0.91) for the 20 The significantly negative coefficient on the earnings yield for 1999 could be due to the surge in high-medium-profitability range, insignificantly different from zero, and 2.79 (t=5.67) for the highprofitability range, significant at the 1% level. For individual years, the coefficient is significantly positive for the low-profitability range in all years except for 1987; the incremental coefficient generally fluctuates around zero and is insignificant for the medium-profitability range, and generally is positive (in 16 years) and significant (in seven years) for the high-profitability range.
The results show that the impact of growth opportunity shocks on returns are positive and of a similar magnitude in the low-and medium-profitability ranges but the impact is greater in the high-profitability range, consistent with the theoretical prediction.
The negative relation between returns and changes in the discount rate is generally confirmed. The average coefficient is -0.07 in both specifications, significant at the 5% level (t=-2.41 and t=-2.50, respectively). Moreover, in both specifications, the coefficient on the change in the discount rate is negative in 14 of the 19 years, significant at the 1% level in ten of the 14 years.
In the remaining five years, the coefficient has a positive sign.
The annual R 2 ranges from 8.94% (1987) to 32.92% (1984) for linear regression (6), with an average of 19.65%, and from 10.43% to 35.15% for piecewise linear regression (7), with an average of 21.67%. Compared with benchmark model (8), the two versions of our return model, (6) and (7), offer substantially higher explanatory power. The average R 2 s of regressions (6) and (7) using annual samples are 19.65% and 21.67%, respectively, versus 13.26% for the benchmark model (8). Furthermore, in all 19 years, the adjusted R 2 s of (6) and (7) are higher than that of (8), and the differences are significant at the 1% level in all years based on Vuong's Z-test.
Comparison with the benchmark model
Robustness checks on various subsamples
To verify the robustness of the results obtained from the pooled and annual samples above, we now analyze various partitions of the sample. 21 The results for this subsection are not tabulated but are available upon request.
We first partition the pooled sample into deciles based upon the book-to-market ratio and run separate regressions. The results show that in all book-to-market deciles, the regression coefficients have the same signs as predicted by the theoretical model, suggesting that the qualitative properties of our return model are robust across different book-to-market groups. The adjusted R 2 of the model remains steady as book-to-market changes, ranging from 17.2% in decile 10 (highest book-to-market) to 23.41% in decile 2, with an average of 20.0%.
Next we partition the overall sample into deciles based upon firm size (measured by the beginning-of-period market value of equity) and again run separate regressions. The coefficient signs in the pooled and annual samples above are unchanged for all size groups. The adjusted R 2 of the return model remains steady as size changes, ranging from 15.5% to 21.8%, with an 21 The results we discuss here are based on linear specification (6). Similar results obtain for piecewise linear regression (7).
average of 19.4%, and there is no obvious indication of an increasing or decreasing trend for the adjusted R 2 as size increases.
Finally, we examine whether the properties of our return model hold for firms with different growth opportunities. We partition the pooled sample into deciles based upon growth opportunities (proxied by consensus analyst forecasts of the long-term growth rate) and run separate regressions for each of the deciles. The qualitative properties predicted by the theoretical model hold for all growth deciles. Again, the adjusted R 2 of the model is relatively steady, ranging from 16.4% to 23.76%, with an average of 20.4%.
Incremental importance of the individual factors in explaining returns
The preceding analysis examines the empirical performance of the return model as a whole. In this subsection, we evaluate the importance of the individual factors in explaining returns. We focus on the unique information conveyed by a single factor (or a subset of factors)
beyond that conveyed by other factors of the model, and use "incremental explanatory power"
(IEP) to measure this information. Specifically, the IEP of factor x is defined as the R 2 of regression model (7) less the R 2 of regression model (7) excluding x. 22 The significance of the IEP can be tested based on the t-statistic for a single factor, or the F-statistic for a group of factors.
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In examining the unique information content of a group of factors, we categorize the model's factors into either cash-flow-related (earnings yield, capital investment, and changes in profitability or growth opportunities) or discount-rate-related (change in discount rates). The cash 22 We use the piecewise linear regression (7) to compute IEPs; the results are similar based on linear regression (6). R 2 s used in computing IEPs refer to unadjusted R 2 s, consistent with prior studies (e.g., Vuong, 1989; Brown, Lo, and Lys, 1999) . 23 Another measure for the information content of a factor is "relative (or standalone) information content," which captures the total (versus incremental) information conveyed by a factor, irrespective of the information conveyed by other factors. In our return model, the explanatory variables are correlated, as shown in Panel C of Table 1, so the total information contents of different factors overlap with each flow factors are further divided into profitability-related (earnings yield and profitability change) and scale-related (capital investment and growth opportunity change) factors.
The results based on the pooled sample are reported in Table 4 . We find first that all the factors of the theoretical model play a significant incremental role beyond the other factors of the model, which (again) confirms the empirical validity of all five factors.
[ Table 4 about here] Among the cash flow factors, profitability-related factors (earnings and change in profitability) have an IEP of 9.45%, whereas scale-related factors (capital investment and growth opportunity shocks) have an IEP of 4.00%. Thus, profitability-related factors provide more incremental information for explaining cross-sectional price movements than do scale changes.
Compared with cash-flow-related factors, the change in the discount rate plays a much smaller incremental role in explaining returns, with an IEP of only 2.21%.
In terms of the incremental information conveyed by a single factor, the earnings yield is the most important factor (IEP=2.84%), followed by the change in profitability (2.31%), the change in growth opportunities (2.28%), the change in the discount rate (2.21%), and the capital investment (1.65%); all the IEPs are significant at the 1% level.
We also extend the analysis to subgroups of the pooled sample, partitioned on book-tomarket, size, and growth opportunities, and observe the dominance of cash flow factors over the discount rate change in explaining returns in all subsamples.
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Additional (untabulated) analysis shows that the unconditional explanatory powers (also named standalone, or relative, explanatory powers) of individual cash flow factors are much greater than their IEPs presented in Table 4 , suggesting that there are considerable overlaps in other. See Biddle et al. (1995) for a discussion of the incremental and relative information contents of explanatory variables. information content among these variables (as confirmed by the correlations in Panel C of Table   1 ).
Empirical results based on regressions of abnormal returns
The empirical analysis so far explains total stock returns over a period. One could argue that since accounting fundamentals convey the financial performance of specific firms, they should (largely) relate to firm-specific idiosyncratic risk. 25 According to established asset pricing theories, in a context in which investors hold diversified portfolios, the expected return of a stock is determined by its systematic risk, whereas the abnormal return is attributable to its idiosyncratic risk. The question here is, to what extent do accounting fundamentals explain abnormal returns? To address this question, we use the following specifications for the abnormal return regressions, analogous to regression equations (6), (7), and (8) above:
where AR it is the abnormal return of firm i in period t, calculated as the portion of the total return that is not explained by the three-factor model of Fama and French (1992 , 1993 , 1995 . All other variables are as defined for (total) return regressions (6), (7), and (8). The results are presented in Table 5 . 24 The results from these additional analyses are available upon request. 25 Strictly speaking, variations in accounting data relate to a firm's total risk; thus, they contain both systematic and idiosyncratic variation.
[ Table 5 about here]
Panel A presents the results from the pooled sample. In models (6') and (7'), the coefficients on four of the five factors identified by our return model have the same signs as in the corresponding total return regressions, as reported in Table 2 , and they are highly significant as before; the only exception is the coefficient on capital investment, which now becomes significantly negative. In model (8'), the coefficients on earnings and changes in earnings both are positive and significant.
The effect of running regressions of abnormal returns, instead of total returns, is that it first filters out the information in the fundamental factors that overlaps that in the Fama-French factors, leaving only the unique portion of the information in the fundamental factors to explain returns. The changes in estimated coefficients between total return regressions, models (6) and (7) in Table 2 , and abnormal return regressions, models (6') and (7') in Table 5 , give an indication of how much each of the fundamental factors overlaps with the Fama-French factors. We find that the coefficients on profitability changes and growth opportunity changes do not differ substantially between Table 2 and Table 5 , suggesting that the three Fama-French factors (market portfolio, size, and book-to-market) do not effectively anticipate subsequent changes in profitability and in growth opportunities. The coefficients on the earnings yield and discount rate changes decrease substantially in magnitude but are still significant, suggesting that the FamaFrench factors partially anticipate the earnings yield and discount rate changes, but the remaining (unanticipated) portion of the information in these two factors continues to be important in explaining returns. Finally, the effect of capital investment in abnormal return regressions becomes opposite to that in total return regressions. It is well-known that the book-to-market ratio 26 Unlike in the two previous sections, the empirical analysis in this section is more loosely related to our of equity contains expected growth, so the change in the result for capital investment could be due to the gap between expected growth, as anticipated in the Fama-French factors, and realized growth in the subsequent period. One possible reason for having a negative effect of capital investment on abnormal returns might be that while the market correctly anticipates firms' investment opportunities, firms' actual investments are suboptimal relative to what are justified by positive NPV projects (this conjecture can be a topic of further research).
Importantly, similar to the results for the total return regressions, the explanatory power of models (6') and (7') is higher than that of earnings-based model (8'); the adjusted R 2 s are 5.18%
for (6') and 6.08% for (7') versus 3.63% for (8'). Vuong's Z-tests for comparing the models (6') and (7') with (8') yield statistics of 6.98 and 8.81, respectively, both significant at the 1% level, in favor of (6') and (7') over (8'). We also observe that the adjusted R 2 s of (6), (7) and (8') all become much smaller than those of their counterparts (6), (7), and (8), again suggesting that there are substantial overlaps between the information conveyed by the fundamental factors (as a group) in these models and the information in the three Fama-French factors.
Panel B of Table 5 reports the average coefficients from annual regressions for models (6'), (7'), and (8'), along with the Fama-MacBeth t-statistics. The result here generally reinforces that from the pooled sample. The average coefficients on earnings yield, the change in profitability and the change in growth opportunities have the same signs as in total return regressions and are statistically significant. The coefficient on the change in discount rates, while having the same sign as in total return regressions, becomes insignificant. Finally, capital investment on average has little effect on abnormal returns.
theoretical return model. However, developing a formal model of unexpected returns based on accounting data is not a straightforward task, and is beyond the scope of this study.
As for the total return regressions, the average explanatory power of models (6') and (7') is higher than that of earnings-based model (8'); the adjusted R 2 s are 9.55% for (6') and 10.93% for (7') versus 5.48% for (8'). Vuong's Z-test indicates that models (6') and (7') are significantly better than model (8') for all sample years (results are not tabulated but available upon request).
Again, the fundamental factors of our theoretical model are better able to explain stock price movements than are the earnings variables used in prior studies.
Summary and concluding remarks
This study provides theory and empirical evidence that show how accounting fundamentals explain cross-sectional variation in stock returns. According to our model, stock returns are related to the earnings yield, capital investment, and changes in profitability and growth opportunities, as well as to changes in the discount rate. Of these five factors, the first four relate to a firm's cash flows (arising from profitability and scale of operations), and the discount rate affects the pricing of future cash flows.
Empirical analysis based on a comprehensive cross-sectional sample finds that all five identified factors are highly significant and their coefficients have the predicted signs. The qualitative properties of the model are confirmed both in broad samples and in subsamples partitioned by size, book-to-market, and growth opportunities. Most of the qualitative results are similar when we use abnormal returns (as opposed to total returns) as the dependent variable.
Compared with existing earnings-based models, our return model is significantly more effective in explaining cross-sectional stock returns.
We find that the information content captured by our model is mainly attributed to the four cash flow factors, with the change in the discount rate playing only a minor role. Among the cash flow factors, profitability-related information (earnings yield and profitability change) is more important in explaining price movements than is scale-related information. This result complements similar findings in the finance literature that are inferred from the second-moment behavior of stock returns.
The theoretical and empirical results of this study enhance our understanding of how stock returns relate to accounting fundamentals. Compared with models developed in the finance literature that are based on common risk factors (which typically have very low R 2 s in explaining firm-level returns), our accounting-based model holds greater promise in explaining crosssectional price movements. This suggests that it may be more fruitful for investors to search for information on fundamental characteristics of firms' operations than to exploit common-factorbased anomalies. In the investment world, there has been growing interest in designing trading strategies that rely on accounting fundamentals. Our model provides insights into which accounting measures of underlying operations are "core" factors for explaining value and returns.
Our return model can also serve as a benchmark for empirical research on valuation and financial reporting. For example, the model can potentially be applied to earnings response research to predict or explain how the response coefficient should vary with a firm's profitability or growth opportunities. Note that when applied to a short return window, our model's structure can be simplified (because some of the factors, such as the change in growth opportunities and the change in the discount rate, would be approximately zero).
Fama, E., French, K., 1995. Size and book-to-market factors in earnings and returns. (Panel B) , and the correlations between the variables (Panel C). The stock return (R t ) is the return from two days after the prior year's earnings announcement to one day after the current year's earnings announcement; earnings yield (x t ) is earnings (X t ) divided by beginning-ofperiod market value of equity (V t-1 ); profitability change ( it q Δ ) is year t profitability q t minus year t-1 profitability q t-1 , where q t = X t /B t-1 ; the adjusted profitability change ( it q Δ ) is the profitability change multiplied by the beginning-of-period book-to-market ratio (B it-1 /V it-1 );
) is the change in the book value of equity relative to the prior year scaled by beginning-of-period book value; the adjusted capital investment ( it b Δ ) is capital investment multiplied by (1-B it-1 /V it-1 ); growth opportunity change ( it g Δ ) is the change in the median analyst forecast of the long-term growth rate following the current year earnings announcement relative to that of the prior year; the adjusted growth opportunity change ( it ĝ Δ ) is growth opportunity change multiplied by B it-1 /V it-1 ; discount rate change ( it r Δ ) is the change of the 10-year U.S. Treasury bond yield over the return period; and the adjusted discount rate change ( it rΔ ) is the discount rate change multiplied by B it-1 /V it-1 . The pooled sample consists of 27,897 firm-year observations for 1983-2001 (19 years . R it is the annual stock return, measured from two days after the earnings announcement for year t-1 to one day after the earnings announcement for year t; x it =X it /V it-1 is earnings divided by beginning-of-period market value of equity;
is the change in profitability multiplied by the beginning-of-period book-to-market ratio, with profitability defined as q it = X it /B it-1 ; Δb it =(B it -B it-1 )/B it-1 (1-B it-1 /V it-1 ) is capital investment multiplied by one minus the beginning-of-period book-to-market ratio;
is the change in growth opportunities multiplied by the beginning-of-period book-to-market ratio; it rΔ =(r t -r t-1 )B it-1 /V it-1 is the change in the discount rate in year t multiplied by the beginning-of-period book-to-market ratio; and M and H are dummy variables for the middle-and high-third profitability ranges of the sample, respectively. * and ** indicate coefficients significantly different from zero at the 5% and 1% levels, respectively. The coefficient is significantly different from the predicted value of one at the 5% level. c Vuong's Z-tests for comparing models (6) and (7) with (8) yield statistics of 14.53 and 16.17, respectively, both significant at the 1% level, in favor of (6) and (7) over (8). d Vuong's Z-tests for comparing models (6) and (7) with (9) yield statistics of 14.26 and 15.94, respectively, both significant at the 1% level, in favor of (6) and (7) over (9). 
R it is the annual stock return, measured from two days after the earnings announcement for year t-1 to one day after the earnings announcement for year t; x it =X it /V it-1 is earnings divided by beginning-of-period market value of equity; ∆x it =(X it -X it-1 )V it-1 ; it q Δ =(q it -q it-1 ) B it-1 /V it-1 is the change in profitability multiplied by the beginning-of-period book-to-market ratio, with profitability defined as q it = X it /B it-1 ; Δb it =(B it -B it-1 )/B it-1 (1-B it-1 /V it-1 ) is capital investment multiplied by one minus the beginning-of-period book-to-market ratio; it ĝ Δ = (g it -g it-1 ) B it-1 /V it-1 is the change in growth opportunities multiplied by the beginning-of-period book-to-market ratio; it rΔ =(r t -r t-1 )B it-1 /V it-1 is the change in the discount rate in year t multiplied by the beginning-of-period book-to-market ratio; and M and H are dummy variables for the middle-and high-third profitability ranges of the sample, respectively.
The annual results are summarized by average coefficient estimates, with significance indicated by the Fama-MacBeth t-statistic.
* and ** indicate coefficients significantly different from zero at the 5% and 1% levels, respectively. 
